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DETAILED ACTION 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 26-30 recite limitations that do not correspond with dependent claims 23, 14, or 
13; specifically, claim 26 recites "a post, a flexure and supports on the flexure", which have 
already been claimed in claim 14; claims 27-29 recite "means for selectively positioning", a 
limitation which is not present in claims 23, 14, or 13 and claim 30 recites "said drive means", a 
limitation which is not present in claims 23, 14, or 13. There is insufficient antecedent basis for 
these limitations in the claims, creating a lack of clarity in the claims. From what is disclosed in 
the specification and drawings it is assumed that claims 26-30 depend from claim 25, rather than 
from claim 23, specifically wherein the preambles to claims 26-30 read "The device of claim 25" 
(this being the assumed meaning for purposes of examination). 

Claim Objections 

Claims 26, 32, and 40 are objected to because of the following informalities: in claim 26, 
"wherein said said micro-mirror" should be "wherein said micro-mirror"; in claim 32, 
"according to said basis " should be "according to said bias"; and in claim 40, the claim needs to 
end in a period, specifically "arranged in an array" should be "arranged in an array/'. 
Appropriate correction is required. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-2, 4-7, 9-1 1, 13-14, 16-19, 21-23, 25-26, 28-33, 35-44 are rejected under 35 
U.S.C. 102(b) as being anticipated by Meier et al. 

Regarding claim 1, Meier et al discloses a micro-mirror device comprising: a micro- 
mirror (Column 8, lines 16-63, wherein the micro-mirror is "302", Figures 3-4); and a flexure 
spring supporting the micro-mirror (Column 8, lines 16-63, wherein the flexure spring is spring 
ring "328", Figures 3-4); wherein the flexure spring is configured to store potential energy 
during movement of the micro-mirror that is released as kinetic energy to drive movement of the 
micro-mirror when the micro-mirror is re-oriented (Column 8, lines 3 1-49, wherein the spring 
ring "328" stores potential energy when the mirror is deflected and releases the stored energy 
when the mirror "302" is returned to the undeflected state, i.e. re-oriented, Figures 3-4). 

Regarding claim 2, Meier et al further discloses the flexure spring comprising: a post 
(Figures 3-4, wherein the posts are "1 16"); a flexure supported on the post (Column 8, lines 16- 
63, wherein the flexure comprises spring ring "328", torsion beams "320", and yoke "3 14", 
Figures 3-4); and supports on the flexure for supporting the micro-mirror (Column 12, lines 26- 
48, wherein the supports on the flexure are the torsion beams "320", which connect beam yoke 
"3 14" and spring ring "328", wherein support "326" connects yoke "3 14" to micro-mirror "302", 
Figures 3-4). 

Regarding claim 4, Meier et al further discloses electrodes for electrostatically driving the 
flexure spring to controllably orient the micro-mirror (Column 8, lines 50-63, wherein the 
electrodes "310" drive the spring "328" to orient micro-mirror "302", Figures 3-4). 
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Regarding claim 5, Meier et al further discloses drive circuitry for driving the spring to 
orient the micro-mirror (Column 8, lines 50-63 and Column 16, lines 16-19, wherein the 
electrodes "310" and metallization "312" comprise the drive circuitry that drives the spring 
"328" to orient micro-mirror "302", Figures 3-4). 

Regarding claims 6-7, Meier et al further discloses that the flexure spring is supported on 
a substrate, specifically a silicon substrate (Column 5, lines 20-54, wherein the silicon substrate 
is "104", Figures 3-4). 

Regarding claim 9, Meier et al further discloses that the flexure runs diagonally between 
opposite corners of the micro-mirror (Column 8, lines 16-63, wherein the flexure comprises 
spring ring "328", torsion beams "320", and yoke "314", wherein the torsion beams "320" and 
yoke "314" run diagonally between the corners of the micro-mirror "302", Figures 3-4). 

Regarding claim 10, Meier et al further discloses the flexure has a non-uniform width 
(Shown in Figures 3-4, wherein the spring ring "328", torsion beams "320", and yoke "3 14 M do 
not have a uniform width). 

Regarding claim 11, Meier et al further discloses that the flexure comprises a plurality of 
flexures extending from the post along an underside of the micro-mirror (Shown in Figures 3-4, 
wherein the plurality of flexures are torsion beams "320", which are extensions from the flexure 
spring "328"). 

Regarding claim 13, Meier et al discloses an array of micro-mirrors comprising (Column 
8, lines 16-63, wherein the DMC comprises an array of micro-mirrors "302", Figure 3): a 
plurality of micro-mirrors (Column 8, lines 16-63, wherein the micro-mirrors are "302", Figure 
3); and a flexure spring supporting each micro-mirror (Column 8, lines 16-63, wherein the 
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flexure springs are "328", Figures 3-4); wherein each flexure spring is configured to store 
potential energy during movement of a corresponding micro-mirror that is released as kinetic 
energy to drive movement of the corresponding micro-mirror when the corresponding micro- 
mirror is re-oriented (Column 8, lines 3 1-49, wherein the spring ring "328" stores potential 
energy when the mirror is deflected and releases the stored energy when the mirror "302" is 
returned to the undeflected state, i.e. re-oriented, Figures 3-4). 

Regarding claim 14, Meier et al further disclose the flexure spring comprising: a post 
(Figures 3-4, wherein the posts are "116"); a flexure supported on the post (Column 8, lines 16- 
63, wherein the flexure comprises spring ring "328", torsion beams "320", and yoke "3 14", 
Figures 3-4); and supports on the flexure for supporting the micro-mirror (Column 12, lines 26- 
48, wherein the supports on the flexure are the torsion beams "320", which connect beam yoke 
"314" and spring ring "328", wherein support "326" connects yoke "314" to micro-mirror "302", 
Figures 3-4). 

Regarding claim 16, Meier et al further discloses a corresponding set of electrodes for 
electrostatically driving the flexure spring to controllably orient the micro-mirror (Column 8, 
lines 50-63, wherein the electrodes "310" drive the spring "328" to orient micro-mirror "302", 
Figures 3-4). 

Regarding claim 17, Meier et al further discloses drive circuitry for driving the springs to 
orient the micro-mirror in response to incoming image data (Column 5, lines 21-36, Column 8, 
lines 50-63, Column 16, lines 16-19, and Column 18, lines 1-15, wherein the electrodes "310" 
and metallization "312" comprise the drive circuitry that drives the spring "328" to orient micro- 
mirror "302" in response to incoming image data, Figures 3-4). 
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Regarding claims 18-19, Meier et al further discloses that the flexure springs are 
supported on a substrate, specifically a silicon substrate (Column 5, lines 20-54, wherein the 
silicon substrate is "104", Figures 3-4). 

Regarding claim 21, Meier et al further discloses that the flexure runs diagonally between 
opposite corners of the corresponding micro-mirror (Column 8, lines 16-63, wherein the flexure 
comprises spring ring "328", torsion beams "320", and yoke "314", wherein the torsion beams 
"320" and yoke "314" run diagonally between the corners of the micro-mirror "302", Figures 3- 
4). 

Regarding claim 22, Meier et al further discloses the flexure has a non-uniform width 
(Shown in Figures 3-4, wherein the spring ring "328", torsion beams "320", and yoke "3 14" do 
not have a uniform width). 

Regarding claim 23, Meier et al further discloses that the flexure comprises flexures 
extending from the post along an underside of the corresponding micro-mirror (Shown in Figures 
3-4, wherein the plurality of flexures are torsion beams "320", which are extensions from the 
flexure spring "328"). 

Regarding claim 25, Meier et al discloses a micro-mirror device comprising: a micro- 
mirror (Column 8, lines 16-63, wherein the micro-mirror is "302", Figures 3-4); means for 
selectively positioning the micro-mirror in a desired orientation (Column 8, lines 16-63, wherein 
the means for selectively positioning the micro-mirror "302" is spring ring "328", Figures 3-4); 
wherein the means for selectively positioning the micro-mirror are configured to store potential 
energy during movement of the micro-mirror, which potential energy is released as kinetic 
energy to drive movement of the micro-mirror when the micro-mirror is re-oriented (Column 8, 
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lines 3 1-49, wherein the spring ring "328" stores potential energy when the mirror is deflected 
and releases the stored energy when the mirror "302" is returned to the undeflected state, i.e. re- 
oriented, Figures 3-4). 

Regarding claim 26, Meier et al further disclose the micro-mirror comprise a flexure 
spring (Column 8, lines 16-63, wherein the micro-mirror "302" includes a spring ring "328", 
Figures 3-4) comprising: a post (Figures 3-4, wherein the posts are "1 16"); a flexure supported 
on the post (Column 8, lines 16-63, wherein the flexure comprises spring ring "328", torsion 
beams "320", and yoke "314", Figures 3-4); and supports on the flexure for supporting the 
micro-mirror (Column 12, lines 26-48, wherein the supports on the flexure are the torsion beams 
"320", which connect beam yoke "314" and spring ring "328", wherein support "326" connects 
yoke "3 14" to micro-mirror "302", Figures 3-4). 

Regarding claim 28, Meier et al further discloses that the means for selectively 
positioning the micro-mirror comprise and electrostatic means for controllably orienting the 
micro-mirror (Column 8, lines 50-63, wherein the electrodes "310" drive the spring "328" to 
orient micro-mirror "302", Figures 3-4). 

Regarding claim 29, Meier et al further drive means, electrically connected to the mean 
for selectively positioning the micro-mirror for driving the means for selectively positioning the 
micro-mirror to orient the micro-mirror (Column 8, lines 50-63 and Column 16, lines 16-19, 
wherein the electrodes "310" and metallization "3 12" comprise the drive circuitry that drives the 
spring "328" to orient micro-mirror "302", Figures 3-4). 

Regarding claim 30, Meier et al further discloses that the drive means respond to 
incoming image data (Column 5, lines 21-36, Column 8, lines 50-63, Column 16, lines 16-19, 
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and Column 18, lines 1-15, wherein the electrodes "310" and metallization "312" comprise the 
drive circuitry that drives the spring "328" to orient micro-mirror "302" in response to incoming 
image data, Figures 3-4). 

Regarding claim 31, Meier et al discloses a spatial light modulation device (Column 1, 
lines 36-44, wherein the DMD is a light modulation device, Figures 3-4) comprising: a micro- 
mirror (Column 8, lines 16-63, wherein the micro-mirror is "302", Figures 3-4); and a pliant 
flexure supporting the micro-mirror, the flexure having a bias (Column 8, lines 16-63, wherein 
the flexure supporting the micro-mirror "302" is spring ring "328", wherein the bias is the 
undeflected state of the mirror "302", Figures 3-4); wherein the flexure stores energy when the 
micro-mirror and flexure are moved against the bias, wherein the flexure releases the stored 
energy to drive movement of the micro-mirror when a force against the bias is relaxed (Column 
8, lines 31-49, wherein the spring ring "328" stores potential energy when the mirror is deflected 
and releases the stored energy when the mirror "302" is returned to the undeflected state, i.e. re- 
oriented, Figures 3-4). 

Regarding claim 32, Meier et al further discloses that the flexure holds the micro-mirror 
in a default orientation to the bias when the flexure is not driven (Column 8, lines 16-63, wherein 
the flexure "328" holds the mirror in an undeflected state when not driven, Figures 3-4). 

Regarding claim 33, Meier et al further disclose the pliant flexure comprising: a post 
(Figures 3-4, wherein the posts are "1 16"); a flexure member supported on the post (Column 8, 
lines 16-63, wherein the flexure comprises spring ring "328", torsion beams "320", and yoke 
"314", Figures 3-4); and supports on the flexure for supporting the micro-mirror (Column 12, 
lines 26-48, wherein the supports on the flexure are the torsion beams "320", which connect 
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beam yoke "314" and spring ring "328", wherein support "326" connects yoke "314" to micro- 
mirror "302", Figures 3-4). 

Regarding claim 35, Meier et al further discloses a set of electrodes for electrostatically 
driving the pliant flexure to controllably orient the micro-mirror (Column 8, lines 50-63, wherein 
the electrodes "310" drive the spring "328" to orient micro-mirror "302", Figures 3-4). 

Regarding claim 36, Meier et al further discloses drive circuitry for driving the flexure to 
orient the micro-mirror (Column 8, lines 50-63 and Column 16, lines 16-19, wherein the 
electrodes "310" and metallization "312" comprise the drive circuitry that drives the spring 
"328" to orient micro-mirror "302", Figures 3-4). 

Regarding claim 37, Meier et al further discloses that the flexure runs diagonally between 
opposite corners of the micro-mirror (Column 8, lines 16-63, wherein the flexure comprises 
spring ring "328", torsion beams "320", and yoke "314" and the torsion beams "320" and yoke 
"314" run diagonally between the corners of the micro-mirror "302", Figures 3-4). 

Regarding claim 38, Meier et al further discloses the flexure has a non-uniform width 
(Shown in Figures 3-4, wherein the spring ring "328", torsion beams "320", and yoke "314" do 
not have a uniform width). 

Regarding claim 39, Meier et al further discloses that the flexure comprises a plurality of 
flexures extending from the post along an underside of the micro-mirror (Shown in Figures 3-4, 
wherein the plurality of flexures are torsion beams "320", which are extensions from the flexure 
spring "328"). 
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Regarding claim 40, Meier et al further discloses a device comprising a plurality of 
micro-mirror in an array (Column 8, lines 16-63, wherein the DMD comprises an array of micro- 
mirrors, Figure 3). 

Regarding claim 41, Meier et al discloses a method of forming a micro-mirror device 
(Column 8, lines 16-63, wherein the micro-mirror is "302", Figures 3-4), the method comprising: 
forming a flexure spring on a substrate (Column 8, lines 16-63, wherein the flexure spring "328", 
is formed on substrate "104", Figures 3-4); and forming a micro-mirror supported on the flexure 
spring (Column 8, lines 16-63, wherein the micro-mirror is "302", Figures 3-4). 

Regarding claim 42, Meier et al further discloses a method wherein the flexure spring 
configured to store potential energy during movement of the micro-mirror that is released as 
kinetic energy to drive movement of the micro-mirror when the micro-mirror is re-oriented 
(Column 8, lines 3 1-49, wherein the spring ring "328" stores potential energy when the mirror is 
deflected and releases the stored energy when the mirror "302" is returned to the undeflected 
state, i.e. re-oriented, Figures 3-4). 

Regarding claim 43, Meier et al further discloses a method wherein the flexure spring is 
pliant and has a bias (Column 8, lines 16-63, wherein the flexure supporting the micro-mirror 
"302" is spring ring "328", wherein the bias is the undeflected state of the mirror "302", Figures 
3-4); wherein the flexure stores energy when the micro-mirror and flexure are moved against the 
bias, and wherein the flexure releases the stored energy to drive movement of the micro-mirror 
when a force against the bias is relaxed (Column 8, lines 3 1-49, wherein the spring ring "328" 
stores potential energy when the mirror is deflected and releases the stored energy when the 
mirror "302" is returned to the undeflected state, i.e. re-oriented, Figures 3-4). 
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Regarding claims 44-45, Meier et al further discloses a method wherein the flexure spring 
and micro-mirror are formed by depositing material and selectively etching the deposited 
material (Column 15, line 66-Column 17, line 42). 

Regarding claim 46, Meier et al further discloses forming an array of micro-mirrors 
supported by the flexure spring (Column 8, lines 16-63, wherein the DMD comprises an array of 
micro-mirrors "302", Figure 3). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 3, 15, 27, and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Meier et al, as applied to independent claims 1, 13, 25, and 3 1 as shown above, in view of Culp. 

Regarding claims 3, 15, 27, and 34, Meier et al discloses a spatial light modulation device 
comprising an array of micro-mirrors as shown above, but does not specifically disclose that the 
means for selectively positioning the micro-mirror, specifically the pliant flexure spring, 
comprise a piezoelectric element configured to orient the corresponding micro-mirror. Culp 
teaches of a mirror which is oriented by springs driven by piezoelectric elements (Column 2, line 
5-Column 3, line 21, wherein the piezoelectric elements "14, 16, 18, 20, and 22'7"64" drive 
spring means "327"56" which orient mirror "28'7"54", Figures 1-3) for the purpose of imparting 
energy and detecting energy and to supply signal as to the force or magnitude or direction of 
impact of the mirror and to thrust the mirror in the selected positions (Column 3, lines 14-21). 
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Therefore it would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the micro-mirror device of Meier et al as shown above to further include 
the means for selectively positioning the micro-mirror, specifically the pliant flexure spring, 
comprising a piezoelectric element configured to orient the corresponding micro-mirror since 
Culp teaches of a mirror which is oriented by springs driven by piezoelectric elements for the 
purpose of imparting energy and detecting energy and to supply signal as to the force or 
magnitude or direction of impact of the mirror and to thrust the mirror in the selected positions. 

Claims 8 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Meier et 
al, as applied to independent claims 1 and 13 as shown above, in view of Shrauger et al. 

Regarding claims 8 and 20, Meier et al discloses an array of micro-mirrors as shown 
above, but does not specifically disclose that the substrate comprises glass. Shrauger et al teaches 
of a device including mirrors oriented by springs located on a substrate comprising glass 
(Column 2, line 61 -Column 3, line 35) for the purpose of providing a substrate transparent to the 
optical spectrum to assure maximum optical power (Column 3, lines 7-35). Therefore it would 
have been obvious to one having ordinary skill in the art at the time the invention was made for 
the array of micro-mirrors of Meier et al to further include a substrate made of glass since 
Shrauger et al teaches of a device including mirrors oriented by springs located on a substrate 
comprising glass for the purpose of providing a substrate transparent to the optical spectrum to 
assure maximum optical power. 

Claims 12 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Meier 
et al, as applied to independent claims 1 and 13 above. 
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Regarding claims 12 and 24, Meier et al discloses an array of micro-mirrors as shown 
above wherein the corners of the supports are matched with corners of the corresponding micro- 
mirror (Shown in Figures 3-4, wherein the corners of supports "320" match the corners of micro- 
mirror "302"), but does not specifically disclose that the supports have a square shape. However, 
it would have been obvious to one having ordinary skill in the art at the time the invention was 
made for the supports of Meier et al to be in a square shape since such a modification would 
have involved only a mere change in the shape of the supports and would not change the 
function of the supports. In re Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). Nevertheless, 
Meier et al further teaches of square posts for the purpose of supporting the spring on the 
substrate and to provide drive circuitry to the spring (Column 6, lines 36-49, wherein the support 
posts "116" are square shaped, Figures 3-4). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made for the supports of Meier et al 
to have a square shape since Meier et al further teaches of square posts for the purpose of 
supporting the spring on the substrate and to provide drive circuitry to the spring. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Huffman et al and Dvorkis et al read on with the current invention, but were not used 
in the above rejections since multiple rejections would be repetitious since they both disclose 
mirrors movable by a flexure springs which store and release energy. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessica T. Stultz whose telephone number is (571) 272-2339. 
The examiner can normally be reached on M-F 8-4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



lessica Stultz 
Patent Examiner 
AU 2873 

February 11, 2005 





